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1 

l©3fe»i:» 
mifESg 1 ©#S.i:tt*J©* 2<Dftmt. 

m i ©*«sr«B 2©*»*a*?fl«jfcj{su!risitea:jiMT* 

SH3t*Hi¥afr&©e^fcS-^T, RflB£l£fctt£ 

[*9§©tt«ll&KH] 
[0 0 0 1] 

[0 0 0 2] 

[«£*©&#]«£&, A£ftfi£l$tiU pW>.©7>7* 
[0 0 0 3] ^©fctoC. ffllMH*flfiBft4>9>7H 

r*»«*ifc»*tjiEUi bT*»*r^« o &a * fc»©«!» 

[0 0 0 4] ^B35 8- 1 3 5 5 4 O^f 

J»3tt«i: bT©«tf Ctttttt&iWtffll&i:^ J: -5 c 

[0 0 0 5] d©»fc«fc!K rtB»©»flsB*««ffl*fc: 

*ft«*fcn«Mre» ^»jwai£*©iBH"t?iii*rbT 

Bfe##*fcB1-*B<x ft&flto&ftfttttfft**? 
[0 0 0 6] 

«B©*Slb, 37F7^, &BBftXg<!>Jt;tlD&# 
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[0 0 0 7] tt*tt % 0S*ttftig[@5 8-l 3 5 5 4 0 

B, ^fl!J^^i^:bT©S*T(c(i^fKI^aS^«•|il^&i:^^■5 
i5C *ix*ii©3feBCBa&fflmB£K!M-T^fc. * 
©£©, 7tiiSIB©*M{b, 3Xh7»7M, &§=fx 

[0 0 0 8] *»Mtt±J6bfejSlC«»T5fcafil&*© 
T\ *4>5>7fc#Bff©jSlff»«SS#*fl3T?8K 

[0 0 0 9] 

raws**-*-* &»©*«] i^co^yymmmx-, 

*h^XKtf, tWiR©M**BBTS*J:-5Cft 
4. 

[0 0 1 0] LTtt, MAO, 

<&S#£*iJfflbT^3. 
[0 0 11] 

[»5J©£»©«!B] felT, HBfc#IHbT*»!l§©£ 
«E©J&«4BiW1-5. 
(ft 1 ©£»©»») M 1 l±*38l«©fg 1 ©£JS©J&8S 

©rt«ara#*a»©ift*fcji*i-. *^Ms<ojKJBi±a« 

30 ©«B©fcto©BW*»fcl/ai!^&il4»l©ifeB 

AW Lftv^a^c#nrfflcfflv^ & 2 ©jfeBh t 
7 > y^-t j > -7 > r& zcDsam'g* -i y<o > 

[ 0 0 1 2 ] 0 1 fc^-T* 1 ©*IB©«J«©rtflMWlJfe 
BBB 1 T-(i3jfflSil§i 2 tt»ii©7 >rjjMT*«ft»)« 

2jfc&0W&«*ix3£»«*fcttU ^-fyf->yEIB3 
40 rt©H*bfc^»B@BCJ:t)fi8l{bU S&CX'fy 

^ttcffi^-f v?>yiiB3©a*iBtsM«snfc 

h5>^4©l*0BCai*U c:©hv>^4©2i* 

[0 0 13] i©h-7>^4©2*ISIISfc:tta«e4''f 
7"©7 >7eD«ftK:£Si:&«9 >7jjlUTntt©X«E 

t«4-r s ^ ^ 5 4: 5 > rowiftft ff a 5 > rwtft 

>7>77 >7"8 fc©-*ft*SU6K-rs J: 

so •ptbtt^a. 
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[0014] h7>Z4<DZmmtit&%9<D 

{I^i: It^inilB (BtfF, PWMtBSIB) 1 

©1*:h,«fcJi&bfeKii«E4PWMl UCtti*?"*. 
[0 0 15] Hl©*J*T»tth^X4©2&Elttfc:tt 

ttltlW©«attK*4:feS. CfflflRSST-PWM 1 1© 
Btt**J»bT*>ft^U *©■*«©¥$««? PWM1 
1 ©!&»£$« bT*>&V>. £fcs b7>*4©2&ll 

[0 0 16] COPWM1 1 ttA**nse^©ffiCJSS 

U X-f >y^>^[MES3l±Cl©^;i'^fB^fSUT^'f 
*»«Rft**Th5>^4Cffl*U -© 
h?>*4©2iMsllWlfc;i'f »*->yjWJ3fcC*fcfc 

mEtc£&-rs. *bT, h7>^4©2*niK©7> 

7*SE©¥±Stt4 s aspSEEC&S«t-5t7-f-hvw^ 

[0 0 17] Sfc, Jt*S9©Hi*(g*tt.*-f >7>7 
7©*£ffSt^r*«3«tttB#«l 2CA*^tLv C© 

^CJ:-3T»P«EEKS#ai 0K*fbTSip«Effl£ 

£*x5) 9>r©W»*fW»1-*J:3fcbT^S. 
[0 0 18] tbttS9©a*fi^tt7-f-K^- 

c©tt^T-i±Mfcm*iS!i 2©ta*tt?g*r*tftmb* 

Wg^u^u "L" ) T-SjStf, ttg(§§9© 

tt / -f > 5 > 7* 7 # 5 > rffln»©»fl"tt» i: «■? b 

^ffsttaufew^i/^ (a** **h" > om 

12J&HE& 6 t» bT tt#W8 7 > 7- 8 C 7 > 7SE #§* 

[0 0 19] 7>r««0B6fc»bTtt 
E^'SttBIT-/^>7>7 , 7t^$^fc^Al > A 
2fcgiIbTV>&2o©£>I}g.6C 1, C2^ffffl7 
>78lC«lt$iife«jjSlBl, B2i:a3jl-f 5«fc-5CW 

[0 0 2 0] ?S*Tl£fcb#l3 1 2lir8*T#<§i:«Sr 
bfcS^ttt^b&v^Jfflv-l' >£rt-bT**~ J' 5 



3 ) ^ *8I8¥ 1 0- 1 0 8 8 2 6 

4 

[0 0 2 1] ^-f >7>7 , 7^©^*rti2.^l± 

S*©*¥tf«fciHlfS*U tt*»fl«iini-«iiniME 

[0 0 2 2] C©JHIH*iifc*^«:ttJH9iJ6fcl!HSbT 

#awft«?ft^bT j E=* , cw(fes*i'5fca:-6. 

[0 0 2 3] ^-f >7>7"7©^TtCjibfeS^ 
*HJE©^X-(i#7>7*t:S]JiD$til.7>7 , mE 

©¥isfli**©5>r©jiMTfcabfc«*c»*6-rs«[ 

(S**E) C«i*J:5Ca»«EEIK*«10'e«liP 
bTV>?>. 

20 [0024] *Sat©»»T?tt^'f >5> 7*7 

5>78.fcft*^fcjSOTt&fc^©J&*r*«i:, * 
■Y >7>7-7ffi^Ttt«^ttSl-S^fcti^g!h, d©& 

m*a©ia*t»-3^T/-f >5>r7k*»«5>r 
c©*ta*fl!©^^^*fca6^^^TJiMT*«K:«al^nfc^ 

-< >7>7"7§EO{±^ffl7>7"8©j^TtiIbfcm* 

[0 0 2 5] &C*SOB©«ffi©flU8*BM!-r5. BR* 
30 b«:v^m«^-f ff-^KA^ilSfcx ffifflS®2©S* 

es 3 h 9 4 © 2 > r«E*«»*-r 
3o «*iaAi*©«iw««"cttti!*n»a*ai 2tt«w 
©«kffl*ffbftv^«4«tj*i-*. *ftftct±, 

[0026] c©tt»-ett5 >rw»igtt6 ttH 1 

■Ti5C«ai&SlCl, C2tfMAl, A2i:iH5i-r 
•Stt^^^fJv v>7-SE* s ^<5'-^5$:^bT^'f > 
7>77t«$&$n^o 

40 [0027] z<D®mftmx-&mxrtkt!&^m 1 2 

tt»SEIS^#© 1 0 4 >7 >77 ©jiwrcab 
^ -f >7>77 t{±Sl;E* s ®v^p^«itEPia$n> ^ 

[0 0 2 8] C©7>7fElt it!£§t9T-giPttE!$ 

PWM 1 1 S^bTBV^'f >yf->y@K3'v7-f-h- 
50 M.y^1-5»lc«tD x 9>rSE©^9ttttfficX9« 




5 

EWfe^WL 1 0 ©SipfflE t -9Lt 5 m C ft £> <fc 5 C 7 

[OO2 9]0S;Lfcfs »fl@E<fc!>*7>7'SE©¥iS 
tt#Kv^»^fcttJt«S89 ttftoffitt©Hl*e9ftPW 
M l i©A;]/7*iftJTOCfffi)DU PWMlHic©Jg 
l!rk:fciAVl/7*l£<£ 5 < 1-£A;i/7{I^£7^ 

«ft*Ttf*lrf^*ff5ci:S:J:?)H b7>7 4©2& 
BKM^i/rWEffT**!)* ffl©tt»©»^J: !> tiffin 10 
5>7*fiEi:ft£©TN *D#P«EEfcifivWIi:&tK 
d © «fc 5 * 7 - K y * ifitSi *) S $ *i 5 - i: K «t 0 £ 

$mE c % i:-a-r s tt® t & s . 

[0 0 3 0] Slfc, MC»WtjEJ:D*5>7 , «EjWE 
V^«^CttJt«»9ttiE©att©tB*fll**PWMl 1 
©^KXffiSMSSCBiiDU pwmi liiioi^cii 

£&t)tZ>o m >^l]Sg 3 fc£,fc »);*:£ vvvi/**I 
31W£fT-5Ci:£.fc'K h-7>7 4ffl2&[|]8&©-7> 20 
tftS©T\ ±&SifMiEfc:iEV>fiai:fc!K ^©.fcdft 

[0 0 3 1] C©#<§ (attl&flMftl) c*tf-*j*<f > 
7>7-7©Mrt<fc!K *©#*rt«MMB*©fc»©J« 

[0032] ±a3a»Krf^ttfflfca-r*©c ! eaa:ttini 
©** «*r«tB*a 1 2 t±ig*mu©iwftff d ± 5 1 30 

ftS. ^LT, ^©a*KrfWJB*Cx ^-f>5>77 
©*tfr*SigLt©tt&o&3k fir&frCSi&CiM-f 
>5>7*7#iS*.fettfc, iB*mtt*a 1 2 (±*©IR© 
lfc8tS§9©tii:&©*^ft£<b£8^Ufcfc&fcfx ^^r> 

[0 0 3 3] 0J*.tf, >5> 7" 7 ©«&#»?** LT 
Dfcb'Sftft < ft S fc, 5 > 7-mE #*iP€EI8:£#& 
1 0*&©IH»«JE<fc!>*Wfc*<&!)» itl<§§9©lii 

^^itsfls-r*. ttttS9©a**«*(iR:*{b-r* 40 
t, mttfkm&m 1 2 «, ^-oy^yitrnxtztm 

BfLT> SJPSE^S^SI 0i:5>7TB»SB6-tn 

[0 0 3 4] S*«E»S*a 1 0 T-«\ >?* 
8 ©,^T icm b fc v > 7®E t ft S £ a ft £ $£E £ 18 
tU 7>7Ma«IEIB6l?ttv>7*«E3& 5 **ffl7V7' 

[0 0 3 5] «S«r«ttH*Sl 2I±, 7*-*5fc 




6 

«EK.fct>;&#tt*S£ii8-fi>. C©jftUT*»-ett^'f 
>5>77©flUB*Ki»UfeJ:3fc»P«EfcJ:»>* * 

mnm 7 > 7- 8 ©£*r ufc 5 > Trowe** *i 

So 

[0 0 3 6] ttlClffC «t t) , > 

5>7*7*«fflfefr©]KB-cwftfe»£-T?*» ymm?> 

ff1-5»* s T-&i»«tftS. 
[0 0 3 7] *jWS©«JBCJ:Wi» *-<f >^>7*7 i: 

Hffl© 2 oOjSlff *«©-*#*RCfc 5 , JfeflBW© 
<hSMk 37vhy^>tfqJI6(cft5i:»C, ^n-en© 
jft0ST*«©»&K '^S i: ft o T ^ fctMtx»©IIJ«* qj 

[0 0 3 8] ^^>7>7*7©fg«"tt8S*tftm-r 

*tfta#a©tu*cA»)^'r>5>7 , 74»5)^«ffl5> 

r8 4«fta©jiMT*ac»»**i*J:5t1-Sk*K:, 

*»ffl7>7*8©jia*rcjaufc«*ftitti&-rsj:-5Cb 
t^2»©t-s waawsiffc^-f >7>7 , 7tfHe>* i © 

[0 0 3 9]ft4b\ ^-f>7>r70jS*rtJ;5Ii« 

C(i@^}i^?©»^p^<£pis$ij» (s^W^ttft 

fc»^©J:5CW*<*-3S/N©av^iB«* 5 »6ii* 

[0 0 4 0] m«> ^-f>7>77t©II§(0*« 
tt, lft©*7-lit;$ffSSMBF^i:UT©l 7W- 
AJBIHaH«*.lil/3 0S>©»^ ff»«5>7*8C«I 

oftifc»&ctt-f©ftfe~iofssis*Tf, jt^aaiBi 

[0 0 4 1] (IS 2 <D*M<DJm) 19 2 fi*^B^O^ 2 
©SOS©JK»©rt««lffl*«BEB©fllJaftw-r. **JE 
©JBJBtty-f >7>7i:, ^mffl7>7t*5SftSa« 
T% ^fC^^^A^-Y b-5>7'-?'Jr-fe7 >y>ytjiif(D 
Wmm*4 7©7>7S/-f >7>7"tCffiffib^ AD^ 

7'Cffiffl 1/ fet§£© ©T- 5 . 
[ 0 0 4 2 ] 0 2 t^-f^ 2 ©H5S©Jf^©[*l?l^ffl^ 
S(SB 2 Hill 1 ©rt?l^ffl^©^g 1 C*^T, 5 > 
7"Waila]IS6tth7>^4©2*liBt»W-e.^ *o 
ttaS^Cl, C2A%jSA1, A2i:0NUfcig^-tc 

«7^-^ 5s^-lt^i' >5>7 , 7tcm** s ^$n 

2>* s . «jSC1, C2A««^B1, B2i:0NUfelg^ 




7 

tea**-* 5 £tf-rs z ttt < , 7 a 7^ > 7 
5o ^cDffeo^ttE i onmmftmmm. i an dt- 

[0 0 43] *t*Hffi©^©#fflSISiBJt*. 

[0 0 4 4] y^©0Nfc:#<,\ ,>W>7>7 

[0 0 4 5] tzz&migmttrp. *4>y>7iom io 

>77#r8;tfci§i!N 7>71Etf^blt, it«il§9 

©tti©#;Mifc^bi-£. ^®**ifflg{bii, mtm& 

X, »££Ei9:£3MS! 1 0 1 5 > 712J&HIB& 6 
^ -f > 7 > 7* 7 tftZJti fe*ft*D C, # £ o 
[0 0 4 6] »ip«Ei8:£*g! 1 0 T-ttv IMtTffl-? >7 
2 2©^TC&bfc7>7«EJ:fci>«fc7fc*igS;Eft 
ft£U v>7-t3J^H]gS6T-l±#^7>72 2C5> 
7®E#f?An;*ftS<fcd£^&x.£o Cffl12J&t<fc 20 
5, 7-f 7*>b*>f 7CMffl7>72 2#j±tfT?- 
5. 

[0 0 4 7] ;tD#tffl7>72 2ii-€-©7>7IIE© 
¥^fB* s »*mEC-ai- 5 J; -5 tcfWSPSftS . 
[0 0 4 8] W±©»^tC«t?)> 

7>77*s^^,*»©gHT-^jn&^T-%s ivmmvy 

72 2^NgS!jWC«J!3^f>n5*t<fc!5rt?I^a«S: 

[0 0 49] **Jfio»JBC*v^Ttt, :o#8 
ffl7>72 2»±7>71ja&@S&6£#mffl7>72 2# 30 

0N-r5«t^t«]?3^sh, -r<-cjs#rrs©T, c 

©^fffl7>7"2 2*^*T1-S©fcabfc7V7SJE© 

ViStetf.* -f >7 > 7 7 ©*§-&©¥$«£ 9 fc'J^v* 
■ [0 0 5 0] Z<Dfk(*Zffitz2te^W&<DMft, o£ 5 

$t 1 7 > rtaiftft ff t> t »smE©«&ftfT? 

#fffl7>72 2 Ca*<S7 >7mE#!MD;**lfc&tC 
T\ »*&7>rSE©WiQ©l£K#?itffl7>72 2fc 

[0051] *mMtoimai^'i >9>yi tnnm^ 

>7fc©ffl?a* s «&Sv>7fflJg^K:t) > gl©HS£© 
[0 0 5 2] (ffi 3 ©WBOJKJS) B 3 (£*#gB£©Sf§ 3 

7-?>*-fey >7>74i:oMi*'f 7©7 >7ft.>< -Y 50 




8 

>7>7C{£/BU ADy>7>79©7-f7^>hi' 

>7£, #mffl^>7©S7j*s|iIL>^©t)©T-$>5o 
[0 0 5 3] H3C^-r*3©HSS©JK»©rt««5ffl^ 
®8M3 lttH2©A8ttffl7fei[£B2 lC^T, S 
9«EK£¥IS 1 0 ©ftt> 5 CXViEi 3 2 n ft 
*lTV>5. Z.®&mm&®3 2tt«*tt-«©«EVc 
c § nJgjfiJnR 1 taSSSiR 2 i:T-7>f!l U Rj&fcifi 
R 1 ©<Iftg;lT»PmE#Jti<g§ 9 tC#i£$*lS «fc -5 

[0 0 5 4] C©«SpmES3 2tJ;5S*mE 

tt5>7*W&8l*S»m:*©ttfcR3eUS<T*fi 
^©T-> ffKrHttBDHIl 2tt*>r«WlB»6©*«tB 
»3^x.5o «©ttttH2©n«ttffl7feSSB2 1 fc^u 

[0055] *K**»©«»©f^«*tt«-*-*. 

^•<vfi|SONShfc«, ^>7>77#j&*TU * 

o^MTttao^afns^fflttJS 1 ©nss©^!ii;^« 
m^rni 2©jB«n»u©«ff*«i»fiu ^-f>7>7-7 

©HWttfctHi-Si:, a*T«W*ai2H:7>rK»ia 
g& 6 ^ -f > 7 > 7 7 #WtLtz&& SO £ # 5 . 

[0 0 5 6] 7>7l!0»IB6-5tt»tI5> 
72 2£7>7«E#9AD;*ft5«fc-5J«:l2J>m*.5. - 
©«&££?)> ^tffl7>7-2 2liMU -?©7>7 
mEC^tttfaiglE fc -St * i o C *i 5 o 

[0 0 5 7] JBLtOKrflsC ct , ftmiWL%tp£* 4 > 

ttfr-ra^ifft&sac&s. *KSfi©jB»i±«ff» 2 

©fdSCJfeJg i: H«©»* ft * f S o 
[0 0 5 8] a*, *4 >7>77ffl^Tft^{ti1-5?i 

«ri*a^si 2ttitfitS9©tB7j©7<*i©^»ftitttii- 

i©ffetc/ ■< >7 >77 izmmmmm&^&zomh 
s ft tfttb i/ t ft^mt s «t o iz u t t» a v ^ . 

. [0 0 5 9] o*0, Em>$tj&lT#fiT-©pW>v>7 

7 c»*is«at«ttKff-s-e*s©T, *©«*»&* 

«t*a:*««Effi©»^Ctt«*ri:J|ai»fbT, *MWB5 
>78§EVMi2 2ftjjS*T*«SJ:oK:bTt»^. * 
fe, ^t-f >7>7 , 7©jgfl'ft»ab&«^, 7if-©^ 
IEV^ tt L E D ^©^T ^ <t *) «#fc p< -f > 5 > 7 7 ©fS 

[0 0 6 0] [ftlB] 

©©Sgl©^®*:, ffiHBMl©7%K2:tt9J©K2©7%ai 

i:, SB i©7taatF«2©7t«ftas?fl«jtjia*ioit6a^ 
ikT^ets ma* i©»jS*H/«;< &ofc»ft»m 
-rstim*©*:, asE»m*s*e>©e^ta-3^T, 

b383»1 S&tt»2©*»©jlMTftWDSlitaW5«i* 



[0 0 6 1] 2. rt««ft^bT*¥ftftJH6t-fcttO 
ft«SJ:tt»JO*»ffl5>rfcbTOttmi^ 2o© 



[0 0 6 2] 3. rtSfltefl-LTfc^fcfcJHfe-i-fctt© 
flrja^vrfcLTO^^VbS©*!^ 2o©Kf 

Sifc!gt1--Sifc«t8i:s tfrEH*S©itia*»&2-ry*-> 
BtfctH*«56>6©fll*t*^*» ^-f>5>rxtt*« 

#afr&©e^s:S"3s, ±easswtERS*a*&© 
a. 

[0 0 6 3] 4. rt««ft^bT*5*ft!IB6-rfc»© 

/ >^ uT©iMWf nBttmfcttsd©# 
©«na5>7 , *jinfl , ***fc»©^'f y*->7nmts 

afctlttS-rsJfcttSiu l»iaifc*S©U«ja> 
^>^«««fW»**&tt©fMW«**^**1H»« 



( 6 ) ^ 1 0- 1 0 8 8 2 6 

10 

ttlffl*lH*«*&©fl»C*"3&* ^-f>7>7X 
[0 0 6 4] 

l©^Si:> HW3*l©*fifctt»l©»20jfc«[fc, SB 
1 ®ftURV% 2 ©^2S^S^Wt^I RJtg^^TSS 
10 ts BU§3^1©^* s MTb«:<'5:-3fc*^mi-S^ 
Ui^gfcs K[Iffl*Hi*«*&©flrec«-3^"rx ituEfg 

its «n^ta*«*»&©fl»cas-3^T» fftiBfti&fc 
2 ©jtagtfs tfcii*ta*f *fctt©**a6*« 

RS*«i:, *RI*T^*©-e, 1 o©jiMT*«-e» 1 
©#*RtfJI 2 ©3fe*©jiMTM»fcfT5 £ £#tB*3 «t 

*fttH-rs»»i$iH©8!i»#ian*. 

20 

[H i ] *«ra©» i ©£jfi©JB*©rtffiiMi#«ts« 



30 



[0 2] *%B^©^2©HJE©B®©[*l^ffl^jSSe 



[S3] «Ano«3©idK©«fl©n«iuejtejnia 

[«W©KH] 
1 •-•flttftHXMi 
2 
3 
4 
5 
6 
7 
8 
9 



7>7H»iJl|HlBI 

mm 

1 l-PWM 



40 
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"ft 



6 7>? 



-12 



^lOT^ 



3 



@1& 



tl 



[H2] 



4 




CI 



A1 

B2| 



C2 



,5 



A! k x 
I , i ^6^VT 



ft 



«!2 



\ 



( 8 ) 



#PB¥ 1 0- 1 0 8 8 2 6 



[H3] 




warts 




LIGHT SOURCE DEVICE FOR ENDOSCOPE 

Japanese Unexamined Patent No. Hei-10-108826 

Laid-open on: April 28, 1998 

Application No. Hei-8-263273 

Filed on: October 3, 1996 

Inventor: Mitsuhiro ITO 



[TITLE OF THE INVENTION] LIGHT SOURCE DEVICE FOR ENDOSCOPE 
[ABSTRACT] 

[Object] To provide a light source device for an endoscope, 
the light source device capable of sharing a lamp- lighting power 
source between a main lamp and an emergency lamp and capable 
of achieving a size reduction, a cost reduction, and a reduction 
in the number of examination man-hours. 

[Solution Means] A commercial power source 2 generates a lamp 
voltage in the secondary circuit of a transformer 4 through 
a switching circuit 3 forming a lighting device, and the voltage 
is applied to a main lamp 7 or an emergency lamp 8 selected 
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by a lamp switching circuit 6 through a starter 5. This lamp 
voltage is input together with the reference voltage of a 
reference-voltage setting means 10 to a comparator 9. A 
compared output signal controls the switching frequency of the 
switching circuit 3 through a PWM 11 so as to allow the average 
value of the lamp voltage to coincide with the reference voltage . 
The output of the comparator 9 is input to a lamp-extinction 
detecting means 12. When the extinction of the main lamp 7 
is detected, a signal is sent to the lamp switching circuit 
6 and the reference-voltage setting means 10 so as to 
controllably light the emergency lamp 8. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A light source device for an endoscope comprising: 
a first light source for generating illumination light 

that illuminates a photographic subject through the endoscope; 
a second light source differing from the first light 

source; 

a lighting device that can selectively light the first 
light source and the second light source; 

detecting means for detecting that the first light source 
has not been lit; 

switching means for performing light-switching between 
the first and second light sources, based on a signal from the 
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detecting means; and 

power-reference-value setting means for outputting 
electric power corresponding to the first or the second light 
source, based on the signal from the detecting means. 
[Detailed Description of the Invention] 



[Technical field of the Invention] The present invention relates 
to a light source device for an endoscope that lights an emergency 
lamp when a main lamp used in an endoscopic examination is turned 



[Prior Art] Conventionally, in using an endoscope, an endoscopic 
observation and medical treatment are performed using a lamp 
used mainly (hereinafter, main lamp) , and, in a case in which 
the main lamp is turned off by some cause when an operator is 
in a situation of being tied up, the endoscope observation and 
treatment can continue to be performed by being switched to 
an emergency lamp, which is a reserve light source, without 
removing a hand from the endoscope. 

[0003] Therefore, a lamp-related unit of the light source device 
for the endoscope is made up of the main lamp, the emergency 
lamp, an electric power source for the main lamp, an electric 
power source for the emergency lamp, and a control circuit for 
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detecting that the main lamp has been turned off and switching 
to the emergency lamp. 

[0004] For example, in Japanese Patent Application No. 
Sho-58-135540, driving power sources, i.e., an ignition circuit 
for an electric-discharge lamp serving as a main light source 
and an auxiliary-light-source lighting circuit for a lamp 
serving as an auxiliary light source are provided, and the 
extinction of the main light source . is detected by another 
control circuit, and, if the extinction of the main light source 
is detected, the auxiliary light source is lit. 
[0005] From this fact, since switching to the auxiliary light 
is automatically performed even when the main light source is 
turned off by some cause in a state in which an operator cannot 
stop using the endoscope, the operator can continue to operate 
the endoscope without removing the hand therefrom. 
[0006] 

[Problems to be Solved by the Invention] However, since the 
main lamp, the emergency lamp, the power source for the main 
lamp, the power source for the emergency lamp, and the control 
circuit for detecting that the main lamp has been turned off 
and switching to the emergency lamp are formed individually, 
a rise in size of the light source device, a rise in cost, and 
a rise in the number of various examination man-hours have been 
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brought about . 

[0007] Conventionally, a power source for each individual light 
source has been provided as in, for example/ Japanese Patent 
Application No. Sho-58-135540 in which the ignition circuit 
for the electric-discharge lamp serving as a main light source 
is provided and in which the auxiliary-light-source lighting 
circuit for the lamp serving as an auxiliary light source is 
provided- Therefore, conventional problems include a rise in 
the size of the light source device, a rise in cost, and a rise 
in the number of examination man-hours. 

[0008] The present invention has been made in consideration 
of the foregoing aspects, and it is an object of the present 
invention to provide a light source device for an endoscope 
capable of sharing a lamp-lighting power source between a main 
lamp and an emergency lamp and capable of achieving a size 
reduction, a cost reduction, and a reduction in the number of 
examination man-hours. 

[0009] 

[Means for Solving Problems] A lamp-lighting-related unit can 
be integrally formed by being constructed so as to perform 
switching between two electric powers with a single 
lamp-lighting power source and by uniting the lamp-extinction 
detecting means of the main lamp and the lamp-lighting switching 
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means together. As a result, it becomes possible to achieve 
a reduction in size of the unit, a reduction in cost, and a 
reduction in the number of examination man-hours. 
[0010] A possible method for performing switching between the 
powers is, for example, to change the switching frequency of 
a switching circuit and thereby change a lamp voltage. This 
employs the fact that, when the switching frequency is increased, 
an output voltage is raised, and, when the switching frequency 
is decreased, the output voltage is lowered. 
[0011] 

[Embodiments of the Invention] Embodiments of the present 
invention will be hereinafter described with reference to the 
drawings . 

(First embodiment) Fig. 1 shows a structure of a light source 
device for an endoscope of a first embodiment of the present 
invention. In this embodiment, a main lamp serving as a first 
light source (lamp) used as an illumination light source for 
ordinary observation and an emergency lamp serving as a second 
light source used for an emergency when the main lamp is not 
lit are identical in kind, and especially a discharge tube type 
lamp, such as a metal halide lamp or a xenon lamp, is used. 

[0012] In the light source device 1 for the endoscope of the 
first embodiment shown in Fig. 1, a commercial power source 
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2 is connected to an input terminal of a switching circuit 3 
that forms a shared lamp-lighting means, and AC power supplied 
from the commercial power source 2 is changed into direct current 
by a rectifying circuit, not shown, in the switching circuit 
3. The current is then output to a primary circuit of a 
transformer 4 connected to an output terminal of the switching 
circuit 3 by allowing a switching element, such as a switching 
transistor, toperform switching, anda lamp voltage for lighting 
the lamp is generated in a secondary circuit of the transformer 
4. 

[0013] Astarter 5 that generates a high voltage to start lighting 
the lamp, which is needed in a discharge-tube-type lamp, and 
a lamp switching circuit 6 for performing switching between 
the lamps are connected to the secondary circuit of the 
transformer 4. One of the main lamp 7 and the emergency lamp 
8 is selected and connected by the lamp switching circuit 6. 
[0014] The secondary circuit of the transformer 4 is connected 
to an input terminal of a comparator 9, and a reference voltage 
generated by a reference-voltage setting means 10 is applied 
to the other input terminal of the comparator 9 . A differential 
voltage obtained by allowing the comparator 9 to compare the 
two voltages is output as an output signal to a pulse-width 
modulation circuit (hereinafter, abbreviated as PWM) 11. In 
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greater detail, an error voltage corresponding to the deviation 
amount of the lamp voltage with respect to the reference voltage 
is output to the PWM 11. 

[0015] Since analternating voltage is generated in the secondary 
circuit of the transformer 4 in the structure of Fig. 1, the 
output of the comparator shows a pulsating flow when the 
reference voltage is a DC voltage. The driving of the PWM 11 
may be controlled by the pulsating flow, or the driving of the 
PWM 11 may be controlled by the average value of the pulsating 
flow. Additionally, the application to the comparator 9 may 
be performed from the secondary circuit of the transformer 4 
through a rectifier (and a smoothing circuit) . In the following 
description, the input and output to the comparator 9 are 
described as what is averaged (i.e., as a direct-current level) , 
in order to simplify the description. 

[0016] The PWM 11 outputs a pulse signal, which has a pulse 
width corresponding to the value of an input signal, to the 
switching circuit 3. In accordance with this pulse signal, 
the switching circuit 3 changes a switching frequency, then 
outputs the signal to the transformer 4, and converts it into 
a voltage corresponding to the switching frequency on the side 
of the secondary circuit of the transformer 4 . Feedback control 
is then performed so that the average value of the lamp voltage 
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of the secondary circuit of the transformer 4 becomes equal 
to a reference voltage. 

[0017] The output signal of the comparator 9 is input to a 
lamp-extinction detecting means 12 that detects the extinction 
of the main lamp 7. An extinction detecting signal that is 
output from the extinction detecting circuit 12 is input to 
the reference-voltage setting means 1 0 and to the lamp switching 
circuit 6. According to this signal, the reference-voltage 
setting means 10 is controlled to change the reference voltage, 
and the lamp switching circuit 6 is controlled to perform 
switching between the lamps (to which the lamp voltage is 
supplied) . 

[0018] In other words, the output signal of the comparator 9 
reaches a value approaching zero by the feedback control in 
a normal state, and, in this state, the output of the 
lamp-extinction detecting means 12 is at a signal level (e.g., 
"L") where the lamp extinction is not detected. However, when 
the output signal of the comparator 9 greatly varies, the 
extinction detecting circuit 12 judges that the main lamp 7 
is in an extinguished state, such as a burned-out state, and 
outputs an extinction detection signal of a signal level (e.g. , 
"H") where the lamp extinction is detected. Accordingly, the 
reference-voltage setting means 10 is controlled to change the 
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reference voltage so as to output a reference voltage suitable 
to light the emergency lamp 8, and the lamp switching circuit 
6 is controlled to perform switching so as to supply a lamp 
voltage to the emergency lamp 8. 

[0019] In greater detail, the lamp switching circuit 6 is 
controlled to switch common contact points CI and C2 that are 
conductively connected to contact points Al and A2 connected 
to the main lamp 7 in the normal state so as to be conductively 
connected to contact points Bl andB2 connected to the emergency 
lamp 8. 

[0020] When the lamp-extinction detecting means 12 judges that 
it is in an extinguished state, a signal is sent to the starter 
5 through a control line not shown, and a high-voltage lighting 
operation is controllably performed so as to newly start lighting 
the emergency lamp 8. 

[0021] Light obtained by lighting the main lamp 7 and the like 
is supplied to an end of a light guide of an endoscope not shown. 
Light transmitted by the light guide is emitted from the front 
end surface of the light guide attached to an illumination window 
at the end of the endoscope toward a photographic subject, such 
as a diseased part in a body cavity, so as to be used as 
illumination light with which the photographic-subject side 
is illuminated. 
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[0022] The photographic subject illuminated therewith is imaged 
through an objective lens system attached to an observation 
window adjacent to the illumination window and can be observed 
with the naked eye or with a monitor through a solid-state image 
pickup element through the image guide . 

[0023] Electric power suitable to light the main lamp 7 and 
electric power suitable to light the emergency lamp 8 differ 
from each other . In this embodiment, in order to supply electric 
power suitable to light each lamp, the average value of a lamp 
voltage applied to each lamp is controlled by the 
reference-voltage setting means 10 so as to become equal to 
a value (reference voltage) corresponding to electric power 
suitable to light the lamp. 

[0024] In this embodiment, a feature is formed by providing 
the shared lighting means that selectively lights the main lamp 
7 and the emergency lamp 8, the detecting means that detects 
an extinguished state of the main lamp 7, the switching means 
that selectively connects one of themain lamp 7 and the emergency 
lamp 8 to the lighting means based on the output of the detecting 
means, and the power-reference-value setting means that 
supplies electric power suitable to light the main lamp 7 or 
the emergency lamp 8 connected to the lighting means based on 
the output of the detecting means. 
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[0025] Next, the operation of this embodiment will be described. 
When a power supply switch not shown is'turned on, the electric 
power of the commercial power source 2 is supplied to the 
switching circuit 3, and a lamp voltage is generated in the 
secondary circuit of the transformer 4 through the switching 
circuit 3. In the initial state at the time of turning on the 
power source, the lamp-extinction detecting means 12 maintains 
a state in which the lamp extinction is not detected. 
Specifically, the output signal level of the lamp-extinction 
detecting means 12 is "L." 

[0026] In this state, the lamp switching circuit 6 reaches a 
state in which the common contact points CI and C2 are 
conductively connected to the contact points Al and A2 as shown 
in Fig. 1, and the lamp voltage is supplied to the main lamp 
7 through the starter 5. 

[0027] Additionally, in this initial state, the lamp-extinction 
detecting means 12 is controlled so that the reference-voltage 
setting means 10 outputs a reference voltage suitable to light 
the main lamp 7 . Further, the lamp-extinction detecting means 
12 is controlled so that the starter 5 starts a lighting operation . 
A high voltage is applied to the main lamp 7 for a short time, 
and the lighting operation starts, and, after that, the lighted 
state is maintained by the lamp voltage. 
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[0028] This lamp voltage is compared with a reference voltage 
from the reference-voltage setting means 10 by the comparator 
9, and its comparison result is fed back to the switching circuit 
3 through the PWM 11 again. Thus, the value of the lamp voltage 
is controlled so that the average value of the lamp voltage 
is always equal to a value that is the same as the reference 
voltage of the reference-voltage setting means 10. 
[0029] For example, when the average value of the lamp voltage 
is higher than the reference voltage, the comparator 9 applies 
an output signal having a negative polarity to a pulse-width 
control end of the PWM 11, and, in this case, the PWM 11 outputs 
a pulse signal that makes the pulse width smaller to the switching 
circuit 3 . In the case of a pulse signal having a smaller pulse 
width, the switching circuit 3 operates to lower its switching 
frequency, and thereby the lamp voltage of the secondary circuit 
of the transformer 4 falls and reaches a lamp voltage lower 
than that in the previous state and, theref ore, reaches a value 
closer to the reference voltage. A state of being almost equal 
to the reference voltage is reached by repeatedly performing 
such feedback. 

[0030] On the contrary, when the lamp voltage is lower than 
the reference voltage, the comparator 9 applies an output signal 
having a positive polarity to the pulse-width control end of 
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the PWM 11, and, in this case, the PWM 11 outputs a pulse signal 
having a larger pulse width to the switching circuit 3. In 
the case of a pulse signal having a larger pulse width, the 
switching circuit 3 operates to raise the switching frequency, 
and thereby the lamp voltage of the secondary circuit of the 
transformer 4 rises and reaches a lamp voltage higher than that 
in the previous state and, therefore, reaches a value closer 
to the reference voltage. A state of being almost equal to 
the reference voltage is reached by repeatedly performing such 
feedback. 

[0031] By the lighting of the main lamp 7 in this state (normal 
operating state) , an ordinary endoscopic observation can be 
performed by using this light as illumination light for the 
endoscopic observation. 

[0032] After the lapse of time needed to reach the normal 
operating state, the lamp-extinction detecting means 12 
performs a lamp-extinction detecting operation. When the main 
lamp 7 is extinguished from some cause, such as the lifetime 
of the main lamp 7 or variations in manufacture, in this normal 
operating state, the lamp-extinction detecting means 12 judges 
that the main lamp 7 is in an extinguished state and outputs 
a lamp-extinction detecting signal if the detecting means 12 
detects that a great change has occurred in the output of the 
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comparator 9 in that case, 

[0033] For example, when the electrode of the main lamp 7 is 
burned out so that an electric current does not flow, the lamp 
voltage rises significantly higher than the reference voltage 
from the reference-voltage setting means 10, and a great change 
occurs in the output of the comparator 9. When the output of 
the comparator 9 is greatly changed, the lamp-extinction 
detecting means 12 judges that the main lamp 7 has been 
extinguished and outputs an extinction detecting signal that 
informs both the reference-voltage setting means 10 and the 
lamp switching circuit 6 that the main lamp 7 has been burned 
out, 

[0034] In the reference-voltage setting means 10, a reference 
voltage that serves as a lamp voltage suitable to light the 
emergency lamp 8 is generated, and, in the lamp switching circuit 
6, switching is performed so that the lamp voltage is applied 
to the emergency lamp 8. 

[0035] Further, the lamp-extinction detecting means 12 sends 
a signal that allows the starter 5 to start lighting the lamp, 
and the emergency lamp 8 is lit for a short time while generating 
a high voltage, and, after that, the lighting state is maintained 
by the lamp voltage. In this lighting state, a lamp voltage 
suitable to light the emergency lamp 8 is maintained by the 
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reference voltage, as described with reference to the operation 
of the main lamp 7. 

[0036] By these operations, an endoscopic observation can be 
continuously performed by being automatically switched to the 
emergency lamp 8 even when the main lamp 7 is burned out from 
some cause during the endoscopic observation. 
[0037] According to this embodiment, since the shared lighting 
means that can selectively light the main lamp 7 and the emergency 
lamp 8 is provided, one of the two lighting means, i.e., the 
lightingmeans used exclusively for the main lamp or the lighting 
means used exclusively for the emergency lamp becomes 
unnecessary, and, advantageously, the light source device can 
be reduced in size and in cost, and the number of examination 
man-hours needed for each lighting means can be reduced. 
[0038] Additionally, since the emergency lamp 8 is connected 
from the main lamp 7 to the shared lighting means by the output 
of the detecting means that detects an extinguished state of 
the main lamp 7, and since electric power suitable to light 
the emergency lamp 8 is supplied, switching is automatically 
performed to the emergency lamp 8 even when the main lamp 7 
is burned out from some cause during an endoscopic observation, 
and therefore, advantageously, the endoscopic observation can 
also be continuously performed without being interrupted. 
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[0039] If the quantity of illumination light of the emergency 
lamp is considerably smaller than the quantity of illumination 
light obtained by the lighting of the main lamp 7, and if the 
endoscope is an electronic endoscope provided with a solid-state 
image pickup element, it is permissible to variably control 
the image-pickup period of the solid-state image pickup element 
(in greater detail, to lengthen the period) so that an image 
that is bright and excellent in S/N can be obtained as in a 
case in which photography is performed under illumination by 
the main lamp 7 (the responsibility is sacrificed) . 
[0040] For example, if a one-frame period as an image pickup 
period during which one color image is obtained is, for example, 
1/30 seconds under illumination by the main lamp 7, it is 
permissible to lengthen the image pickup period about several 
times to ten times as long as the period of 1/30 seconds so 
that an easily distinguishable image can be obtained when a 
switching operation to the emergency lamp 8 is performed. 
[0041] (Second embodiment) Fig. 2 shows a structure of a light 
source device for an endoscope of a second embodiment of the 
present invention. In this embodiment, a main lamp and an 
emergency lamp are different from each other in kind, and 
especially a discharge-tube-type lamp, such as a metal halide 
lamp or a xenon lamp, is used as the main lamp, and a filament 
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type lamp, such as a halogen lamp, is used as the emergency 
lamp. 

[0042] A light source device 21 for an endoscope of the second 
embodiment shown in Fig. 2 is structured such that, in the light 
source device 1 for the endoscope of Fig. 1, the lamp switching 
'circuit 6 is provided in the secondary circuit of the transformer 
4, and electric power is supplied to the main lamp 7 through 
the starter 5 when the common contact points CI and C2 are brought 
into contact with the contact points Al and A2, whereas electric 
power is supplied to the emergency lamp 22 of a filament type 
without passing through the starter 5 when the contact points 
CI and C2 are brought into contact with the contact points Bl 
and B2. The other structures are formed in the same way as 
in the light source device 1 for the endoscope of Fig. 1. 
[0043] Next, the operation of this embodiment will be described. 
[0044] The operation in which the main lamp 7 is lit in response 
to the ON state of the power supply switch and in which the 
lighting state is maintained is the same as in the first 
embodiment. Additionally, the lamp-extinction detecting 
means 12 performs a lamp-extinction detecting operation. 
[0045] However, if the main lamp 7 is burned out from some cause, 
such as the lifetime of the main lamp 7 or variations in 
manufacture, during a normal operation, the lamp voltage will 
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vary, and the output of the comparator 9 will greatly vary. 
This great variation is detected by the lamp-extinction 
detecting means 12, and it is judged that the main lamp 7 has 
been extinguished, andboth the reference-voltage settingmeans 
10 and the lamp switching circuit 6 are informed that the main 
lamp 7 has been burned out. 

[0046] In the reference-voltage settingmeans 10, a reference 
voltage that can serve as a lamp voltage suitable to light the 
emergency lamp 22 is generated, and, in the lamp switching 
circuit 6, switching is performed so that the lamp voltage is 
applied to the emergency lamp 22. The emergency lamp 22 of 
the filament type is lit by the switching operation. 
[0047] The emergency lamp 22 is controlled so that the average 
value of the lamp voltage becomes equal to the reference voltage . 
[0048] By these operations, an endoscopic observation can be 
continuously performed by being automatically switched to the 
emergency lamp 22 even when the main lamp 7 is burned out from 
some cause during an endoscopic observation. 
[0049] In this embodiment, the emergency lamp 22 is immediately 
lit when the lamp switching circuity is switched so that the 
emergency lamp 22 is turned on, and therefore, in a case in 
which the average value of the lamp voltage suitable to light 
the emergency lamp 22 is smaller than an average value in the 
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case of the main lamp 7 , it is preferable to perform the switching 
of the reference voltage prior to the switching between the 
lamps or to perform operations so that the lamp switching does 
not precede, at least, the reference-voltage switching. 
[0050] If switching is performed in the switching order that 
does not satisfy this condition, i.e., if the reference-voltage 
switching is performed after the lamp switching is performed, 
an excessive lamp voltage is applied to the emergency lamp 22, 
and thereafter the lamp voltage is changed to a proper value. 
Therefore, there is a possibility that the emergency lamp 22 
will be damaged when the excessive lamp voltage is applied. 
[0051] In this embodiment, a light source device that has the 
same effect as in the first embodiment can be realized even 
when the main lamp 7 and the emergency lamp are different from 
each other in kind. 

[0052] (Third embodiment) Fig. 3 shows a structure of a light 
source device for an endoscope of a third embodiment of the 
present invention. In this embodiment, the main lamp and the 
emergency lamp are different from each other in kind, and 
especially a discharge tube type lamp, such as a metal halide 
lamp or a xenon lamp, is used as the main lamp, and a filament 
type lamp, such as a halogen lamp, is used as the emergency 
lamp as in the second embodiment, and the main lamp and the 
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emergency lamp have the same electric power. 
[0053] The light source device 31 for an endoscope of the third 
embodiment shown in Fig. 3 employs a reference voltage source 
32, instead of the ref erence-voltage setting means 10, in the 
light source device 21 for the endoscope of Fig. 2. In this 
reference voltage source 32, a fixed voltage Vcc is divided 
by, for example, a variable resistor Rl and a fixed resistor 
R2, and a reference voltage is supplied to the comparator 9 
while changing the value of the variable resistor Rl . 
[0054] Additionally, since the reference voltage by the 
reference voltage source 32 is not required to change its value 
when switching is performed between the lamps, the extinction 
detecting circuit 12 switches only the lamp switching circuit 
6. The other structures are formed in the same way as in the 
light source device 21 for the endoscope of Fig. 2. 
[0055] Next, the operation of this embodiment will be described. 
The operation in which the main lamp 7 is lit in response to 
the ON state of the power supply switch and in which the lighting 
state is maintained is the same as in the first embodiment. 
However, the reference voltage is not switched. When the 
lamp-extinction detecting means 12 starts a lamp-extinction 
detecting operation and when it is detected that the main lamp 
7 has been turned off, the lamp-extinction detecting means 12 
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informs the lamp switching circuit 6 that the main lamp 7 has 
been burned out . 

[0056] Thereupon, in the lamp switching circuit 6, switching 
is performed so that the lamp voltage is applied to the emergency 
lamp 22. By this switching, the emergency lamp 22 is lit, and 
the average value of the lamp voltage is controlled to become 
equal to the reference voltage. 

[0057] By these operations, an endoscopic observation can be 
continuously performed by being automatically switched to the 
emergency lamp 22 even when the main lamp 7 is burned out from 
some cause during the endoscopic observation. This embodiment 
has almost the same effect as the second embodiment. 
[0058] Additionally the lamp-extinction detecting means 12 that 
detects the extinction of the main lamp 7 can detect its 
extinction by detecting a great variation in the output of the 
comparator 9. Moreover, it is permissible to detect the 
extinction by detecting the value of an electric current flowing 
through the main lamp 7 or detecting the variation quantity 
thereof. 

[0.059] In other words, the value of an electric current flowing 
through the main lamp 7 in a normal state is substantially 
constant, and therefore, when a great variation occurs in the 
electric current value, a judgment as being extinguished is 
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formed from that value, and the emergency lamp 8 or 22 may be 
lit. Additionally, when it is detected that the main lamp. 7 
has been turned off, an operator may be notified about the 
extinction of the main lamp 7 by sounding a buzzer or by lighting 
an LED or the like. 
[0060] [Appendix] 

1. A light source device for an endoscope characterized by 
comprising: a first light source for generating illumination 
light that illuminates a photographic subject through the 
endoscope; a second light source differing from the first light 
source; a lighting device that can selectively light the first 
light source and the second light source; detecting means for 
detecting that the first light source has not been lit; switching 
means for performing light-switching between the first and 
second light sources, basedona signal from the detectingmeans; 
and power-reference-value setting means for outputting 
electric power corresponding to the first or the second light 
source, based on the signal from the detecting means. 
[0061] 2 . A light source device for an endoscope characterized 
by comprising: a discharge tube as a main lamp that generates 
illumination light with which a photographic subject is 
illuminated through the endoscope; a discharge tube as an 
emergency lamp differing from the aforementioned discharge 
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tube; a switching power supply for lighting the two lamps; output 
setting means for determining output power of the switching 
power supply; a comparator that compares an output of the 
reference-voltage setting means and an output of the switching 
power supply; a control signal generator that generates a control 
signal to control the switching power supply from the output 
of the comparator; detecting means for detecting the extinction 
of the main lamp; and lamp switching means for performing 
switching to the main lamp or to the emergency lamp, based on 
the signal from the detecting means; wherein the reference 
voltage from the reference-voltage setting means is changed 
based on the signal from the detecting means. 
[0062] 3. A light source device for an endoscope characterized 
by comprising: a discharge tube as a main lamp to illuminate 
a photographic subject through the endoscope; a filament type 
light source as an emergency lamp differing from the discharge 
tube; a switching power supply to light the two lamps; output 
setting means for determining an output power of the switching 
power supply; a comparator that compares an output of the 
reference-voltage setting means and an output of the switching 
power supply; a control signal generator that generates a control 
signal to control the switching power supply from the output 
of the comparator; detecting means for detecting the extinction 
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of the main lamp; and lamp switching means for performing 
switching to the main lamp or to the emergency lamp, based on 
a signal from the detecting means; wherein a reference voltage 
from the reference-voltage setting means is changed based on 
a signal from the detecting means. 

[0063] 4. A light source device for an endoscope comprising: 
a discharge tube as a main lamp to illuminate a photographic 
subject through the endoscope; a filament type lamp as an 
emergency lamp differing from the aforementioned discharge 
tube; a switching power supply to light the two lamps; output 
setting means for determining an output power of the switching 
power supply; a comparator that compares an output of the 
reference-voltage setting means and an output of the switching 
power supply; a control signal generator that generates a control 
signal to control the switching power supply from an output 
of the comparator; detecting means for detecting the extinction 
of the main lamp; and lamp switching means for performing 
switching to the main lamp or to the emergency lamp, based on 
a signal from the detecting means. 
[0064] 

[Effects of the Invention] As described above, according to 
the present invention, there are provided a first light source 
for generating illumination light that illuminates a 
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photographic subject through the endoscope; a second light 
source differing front the first light source; a lighting device 
that can selectively light the first light source and the second 
light source; a detecting means for detecting that the first 
light source has not been lit; a switching means for performing 
light-switching between the first and second light sources, 
based on a signal from the detecting means; and a 
power-reference-value setting means for outputting electric 
power corresponding to the first or the second light source, 
based on the signal from the detecting means. Therefore, the 
first light source and the second light source can be 
controllably lit by a single lighting device, and a size 
reduction and a cost reduction can be achieved in comparison 
with two dedicated lighting devices, and the examination time 
for the different lighting devices can be reduced. 
[Brief Description of the Drawings] 

[Fig. 1] Schematic diagram of a light source device for an 
endoscope of the first embodiment of the present invention. 
[Fig. 2] Schematic diagram of a light source device for an 
endoscope of the second embodiment of the present invention. 
[Fig. 3] Schematic diagram of a light source device for an 
endoscope of the third embodiment of the present invention. 
[Description of Symbols] 
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1 Light source device for endoscope 

2 Commercial power source 

3 Switching circuit 

4 Transformer 

5 Starter 

6 Lamp switching circuit 

7 Main lamp 

8 Emergency lamp 

9 Comparator 

10 Reference-voltage setting means 

11 PWM 

12 Lamp-extinction detecting means 
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Fig. 1 
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Fig. 2 
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